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The term “ anode rays ” for the rays discovered with so much 
eclat by Prof. Rontgen, whether they be the same as those pre¬ 
viously discovered by Dr. Lenard or not, is suggested by re¬ 
marks from Mr. A. W. Porter at a recent meeting of the Royal 
Society. They certainly do not start from the kathode, but from 
some opposed surface, a surface which may be an actual anode, 
and which always has some anodic properties. From each point 
of such a surface rays start in all directions; this is proved by the 
shadows they cast of slits, holes, and wires. 

Oliver J. Lodge. 


I may state that in a lecture which I gave here on the 
evening of Tuesday last, the 25th ult., I showed to a large 
audience, by means of a sheet of barium platino-cyanide, 
rendered fluorescent by the Rontgen rays from a Crookes’ tube, 
all the things referred to by Mr. Campbell Swinton in his letter 
in the last number of Nature. The shadows of coins in a 
purse, and of a hand, were distinctly visible to the audience 
when placed behind screens perfectly opaque to ordinary light, 
and, though more dimly, even through a book of eight or nine 
hundred pages. 

I must confess that I cannot see why, after Prof. Rontgen’s 
account of his own work, the success of such experiments as 
those made by Mr. Swinton or myself should be regarded as 
surprising, or accounts of them received with incredulity. They 
seem to me to be merely a variation of Prof. Rontgen’s own ex¬ 
periments, or at most to be a matter of the most obvious inference 
from these experiments. 

The statements that have appeared to the effect that Signor 
Salvioni has devised a method of rendering the retina of the 
human eye sensitive to Rontgen rays, and that by his method 
objects are directly seen through planks of wood, sheets of 
aluminium, &c., are simply absurd. The fluorescent light 
produced is entirely distinct from the Rontgen rays, and affects 
the retina like ordinary light; and of course parts of the sheet 
which do not fluoresce, because they are shielded by the opaque 
objects behind from the Rontgen rays, appear dark. Seeing 
such shadows can no more be said to be seeing the objects 
themselves by means of the Rontgen rays, than a man can be 
said to see himself when he looks at his shadow thrown by an 
ordinary gas-lamp on the street. 

Prof. Rontgen discovered the fluorescence of the barium 
platino-cyanide under the rays now called by his name, and the 
transparency of ordinarily opaque matter to these rays, and the 
discoveries of Signor Salvioni and others, so far, at any rate, as 
they have been described in Nature 1 and other journals I have 
seen, amount to nothing more. It is only just that in accounts 
of verifications of Rontgen’s discoveries an attempt should be made 
to show clearly that such observations are only verifications, so as 
to prevent the credit of discovery which is Prof. Rontgen’s due 
from any appearance, however unintentional, of indirect 
diminution. 

Scientific accounts of verifications, as far as I have seen them 
in Nature or elsewhere, are in themselves unexceptionable ; but 
extra precaution seems necessary in order that the public should 
not be led by newspaper paragraphists, retailing such accounts 
at second-hand, to regard as extensions of Rontgen’s work what 
are only direct and obvious consequences, perceived by himself, 
of the facts which he has observed. Andrew Gray. 

University College of North Wales, Bangor, March 1. 

In your last issue (p. 399), in the account of the work appear¬ 
ing in the Comptes rendus , you state that M. de Keen “proves 
conclusively that the X-rays proceed from the anode and not 
the kathode.” May I point out (as I did at the Royal Society, 
in the course of the discussion on Prof. J. J. Thomson’s paper, 
February 13), that I have proved that this is undoubtedly true 
for the bulb that I have been using throughout my experiments 
on the X-radiation. The bulb is one in which the negative 
electrode is concave, and the negative stream is thereby focussed 
to a point on the anode,. which is a platinum disc placed near 
the centre of the bulb. By measuring the positions of different 
parts of a radiograph of a series of concentric zones of tinfoil 
placed in a measured position, I have shown that the actinic rays 
diverge from the anode disc. 

I am of opinion, however, that in this respect this bulb differs 

1 A translation of Prof. Salvioni’s paper will be found in another part of 
this issue.—E d. Nature. 
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from those which have been employed by others. In these latter, 
judging from the published accounts, the negative stream 
impinges directly on the glass ; and for bulbs of this kind, it has 
been shown conclusively by Prof. J. J. Thomson that the seat 
of the origin of the rays is the glass itself. The proof is that a 
sensitive plate placed inside the bulb in the path of the negative 
stream is not acted upon. I venture to think that, in the case of 
my bulb, a sensitive plate placed inside would be acted upon 
provided it lay in the hemisphere of the bulb in which the 
kathode lies. I intend to test this conjecture experimentally. 
Should it prove true, the behaviour of both varieties of bulb will 
probably be capable of description by the following single state¬ 
ment :— 

The seat of the origin of the X-rays is where the negative 
stream first impinges against a solid, and gives up, or partially 
gives up, its negative charge. Alfred W. Porter. 

University College, London, February 28. 


In your “ Notes” of last week you refer to a communication 
of M. de Keen, stating that the X-rays proceed from the anode. 
Some experiments, which I made at the beginning of last month, 
bearing on this point, may be of interest to your readers. It is 
of course not the case that the X-rays proceed from the anode in 
general, but they may be made to do so by placing a small disc 
as anode facing the kathode. The kathode streams impinge on 
the former, and the X-rays being generated there radiate from 
it. The experiment was made by placing a lead plate (4 cm. by 
10 cm.), with a rough circular hole in it, at a distance of 10 cm. 
above the photographic plate, and the tube (a small one with a 
curved kathode facing a small disc anode) 10’5 cm. above the 
lead. After development the negative was replaced exactly in 
its former position. Several interesting facts showed themselves, 
the most striking being that the image of the hole consisted of a 
well-defined circle showing even individual splinters on the 
edge, and in addition diffused elongation on two sides. On 
placing the eye so that the hole exactly covered its well-defined 
image, it was necessary to put it in the position occupied by the 
anode. 

The diffused images in the same way were seen to be due 
to the fluorescent parts of the glass sides of the tube—a kind of 
pin-hole photograph, in fact. 

The rays leave the anode as if they were the splash of a jet of 
water occupying the position of the kathode stream. In other 
words—supposing the plane of the anode vertical and the 
kathode to the right, then no rays appear to the left of the plane 
of the anode, whilst on the right the space is exceedingly rich. 
The negatives show, in every case tried, two well-defined regions, 
viz. nothing to the left of the intersection of the plane of the 
anode with the negative, and a dense deposit on the right, the 
richest part apparently being close to this line. It is difficult to 
account for this on the supposition that the rays are due to waves 
generated at the point of impact. We should expect in this case 
the action on the plate to increase with the visual angle of the 
anode disc as seen from points on the plate. On the other hand, 
certain further experiments seem to show that the action is not 
in all respects similar to the splash of a jet. Whether the effect 
is due to the fact that the place of impact of the kathode stream 
is an anode, or simply an internal obstacle, I have not yet 
determined, but experiments in progress will, I hope, settle this 
point. 

For photographic purposes, the best kinds of tube are those 
with a curved kathode converging the streams on a small plane 
anode, remembering, of course, that the strong field is on the 
kathode side of the anode plane. This behaves very approxim¬ 
ately as a radiating point. With this I have obtained, with 
comparatively short exposures, and a 2to 3" spark length, 
strong negatives of remarkable definition, certainly finer than 
any I have yet seen. W. M. Hicks. 

Firth College, March 1. 


I was interested to see in your last issue a letter from Mr. 
Swinton describing his reproduction of Prof. Salvioni’s experi¬ 
ments with phosphorescent screens. Mr. Swinton uses a piece 
of blotting-paper impregnated with platino-cyanide of barium. 
I have tried this method, but have obtained better results with a 
screen prepared with the same salt, as follows : 

A piece of fairly stout black paper, free from pinholes, is coated 
with gum containing a little glycerine, and, as soon as it has 
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got tacky, it is dusted over until covered with the barium 
platino-cyanide, which has been finely powdered. 

Greater distinctness is obtained by this method, insuring, as 
it does, a thin but compact layer of crystals, unseparated by the 
fibres of the blotting-paper. J. William Gifford. 

Chard, March i. 


Crush-Conglomerates in Ireland. 

On the sea-coast at Portraine, Co. Dublin, there is an ap - 
parent thickness of over 700 feet of conglomeratic rocks, which 
have hitherto been regarded and described as of volcanic origin, 
contemporaneous with the Lower Silurian strata and associated 
felspathic igneous rocks. 

This conglomerate is massive in character, and exhibits a 
structure resembling rude bedding. It consists of sub-angular 
and rounded blocks and pebbles of grey fossiliferous Bala lime¬ 
stone, calcareous grit, and occasional lumps and fragments of 
crushed felsite, the whole being enveloped in a brownish-grey 
argillaceous and calcareous matrix. 

The Lower Silurian section here shows grey limestone pass¬ 
ing upwards into alternations of grit, limestone, and argillaceous 
shale, with thick bedded calcareous mudstones at top, the whole 
series being more or less fossiliferous. 

The associated igneous rocks are intrusive basic felsites of 
several varieties, and, like the sediments, present evidence of 
intense crushing. 

Having had assigned to me, in the Geological Survey, the 
revision of the Silurian tracts in this part of the east of Ire¬ 
land, I spent some time on the ground last summer, and was 
led to form the conclusion that this supposed conglomerate is 
not of volcanic origin. The work has not yet been officially 
inspected, but I am enabled, with the sanction of the Director- 
General, to state here briefly the results at which I have arrived. 

I believe that instead of volcanic detritus contemporaneous 
with the deposition of the Silurian strata, we have here a vast 
crush-breccia or crush-conglomerate, formed by the breaking-up 
both of the Lower Silurian sediments and the igneous rocks, 
along particular zones of earth-movement, and a flowing and 
subsequent re-cementing together of the broken-up and rolled 
fragments. So far as I could judge, there are no truly con¬ 
temporaneous igneous rocks in the district. 

Where the intrusive rocks have come within the region of 
intense squeezing, they are sheared and ground into more or 
less powdered masses, having a resemblance to volcanic 
material, and this probably gave rise to the supposition that 
they were volcanic. 

The breaking-up of the hard bedded rocks can best be 
studied at the south end of the section, and in some cases the 
beds of limestone and grit can be seen, as it were, in the process 
of being broken up into detached pieces, the fragments rolling 
off through the mudstones. 

The conditions at Portraine are repeated exactly on Lambay 
Island, three miles off, but apparently on a grander cale. 

I consider this crush-conglomerate rock-structure to be of 
great importance in connection with many more supposed 
volcanic areas of Silurian age in Ireland. 

Alex. McHenry. 

Geological Survey Office, Dublin, February 28. 


Science and Morals. 

All who are engaged in extending the boundaries of natural 
knowledge will be interested in the remarkable letter of Prof. 
Ramsay, in last week’s Nature, on the moral claims of original 
discoverers in relation to the work of subsequent investigators 
in the same field of research. As one whose experience is of 
sufficient duration to stand in both these relations, I should like 
to point out several objections to the position assumed by Prof. 
Ramsay on this question. 

In the year 1866 I announced before the Royal Society the 
discovery that quantities of magnetism and electricity indefinitely 
small would induce quantities of these forces indefinitely great; 
and demonstrated the same, on a large scale, by means of a 
small magneto-electric, acting in conjunction with a large 
dynamo-electric machine. 1 The discovery excited consider¬ 
able interest at the time, and my experiments were repeated 
by many electricians in Europe and America. Among these 

1 Proc* Roy. Soc.,. 1866; Phil. Frans., 1S67. 
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were Varley, Wheatstone, Siemens of Berlin, and Farmer in 
America, who soon found that the residual magnetism of an 
electro-magnet was sufficient to supply the initial current 
required for exciting the dynamo; thereby dispensing with the 
permanent steel magnets of the magneto-electric machine. 
Although I had actually made experiments in the same direction 
some time previous to the announcement of my discovery, it 
never occurred to me, before reading Prof. Ramsay’s letter, that 
I have all these years been a martyr to the injustice inflicted by 
unscrupulous electricians publishing, without my consent, the 
happy invention of the self-exciting dynamo machine. 

The work of an original discoverer, though popular, is not 
unfrequently of a very subordinate character; increasing, in 
some cases, the value and importance of previous discoveries, 
or preparing the way for still greater ones, which the original 
investigator may be quite unable to deal with. The pretension 
set up by Prof. Ramsay, with its personal application, that the 
permission of an original discoverer should be obtained before 
the results of subsequent researches in the same field by other 
workers are published, strikes at the root of all scientific pro¬ 
gress, and indicates a simplicity of character rarely to be met 
with in those engaged in philosophical pursuits. 

Prof. Ramsay is again unfortunate in his analogy between the 
moral questions involved in a scientific discovery and in a 
patented invention. Law and equity alike encourage the 
publication of subsequent improvements on original inventions 
without the consent of thefirst inventor, and only intervene and 
censure when the right and title to his own invention are 
impugned. 

The morality of Prof. Ramsay would suppress all investi¬ 
gations on the Rbntgen rays, now being made wherever 
science is cultivated, or would render it impossible for the 
original discoverer to consider the numerous applications for 
permission to publish the results of further experiments. 

The policy of secrecy and procrastination suggested as a 
corrective to the activities of subsequent investigators is not 
likely to meet with the approval of scientific men who have in 
mind the history of the discovery of the planet Neptune, and the 
rival claims of Adams and Leverrier. A great master of science 
(Sir George B. Airy) has well said with reference to this and other 
discoveries, “ that it is advantageous for the progress of science 
that the publication of results, when so far matured as to leave 
no doubt of their general accuracy, should not be delayed till 
they are worked to the highest imaginable perfection.” 

February 25. Henry Wilde. 


Inverted Images. 

In connection with the view advocated by Mrs. Scott in your 
last number, it may be of interest to state that, in my own 
personal case, I have been able all my life to read a book with 
the greatest facility upside down ; it making not the least 
difference to me which way it is presented. I am told—but this 
is not within my personal recollection—that I learned to read by 
looking over the book of an elder brother who was being taught 
in the usual way, standing in front of him, not behind. The 
singular circumstance to my own mind is that I have precisely 
the same facility in reading upside-down books w ritten in any 
foreign language with which I may be more or less acquainted, 
in which the letters differ from the English, as Greek and 
Hebrew; and the facility extends, to very nearly the same 
extent, to handwriting. I have never at any time practised it 
systematically; it appears to come perfectly naturally. 

Alfred \V. Bennett. 


Remarkable Sounds. 

A peculiar sound, apparently similar to the “soughing of 
the wind ” (see p. 78, ante), is briefly described by Liu Wan- 
Ping, a Chinese Commodore, in his journal of voyage made in 
1595 from Cheh-Kiang to Shan-Tung, in order to defend the 
latter province from the attack by the Japanese fleet. (Sie 
Tsai-Kang’s “ Wu-tsah-tsu,” Japanese edition, tom. iv. 
fol. 46, a.) The passage is as follows: “Same night we 
anchored near Fuh-shan-tku [in Shan-Tung]. This mountain, 
as if inhabited by a deity, utters a voice sounding mournfully, 
although on it neither herb nor tree exists, and neither hollow 
nor cavern therein.” Kumagusc Minakata. 

February 8. 
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